Breast cancer risk in BRCA1 mutation carriers: insight from mouse models.
Since its identification 20 years ago, the biological basis for the high breast cancer risk in women who have germline BRCA1 mutations has been an area of intense study for three reasons. First, BRCA1 was the first gene shown to associate with breast cancer risk, and therefore serves as model for understanding genetic susceptibility. Second, the type of breast cancer that occurs in these women has specific features that have engendered new hypotheses about the cancer biology. Third, it is hoped that understanding the origins of this disease may provide the means to prevent disease. Resolving this question has proven extremely challenging because the biology controlled by BRCA1 is complex. Our working model is that the high frequency of basal-like breast cancer in BRCA1 mutation carriers is the result of a self-perpetuating triad of cellular phenotypes consisting of: (i) intrinsic defects in DNA repair and centrosome regulation that lead to genomic instability and increases spontaneous transformation; (ii) aberrant lineage commitment; and (iii) increased proliferation due to in large part to increased IGF-1 activity. We propose that the last is key and is a potential entree for preventing breast cancer in BRCA1 mutation carriers.